From 1948 to 1952 geologic studies of the Beaver Divide area, central Wyoming, were made by the Geological Survey as a part of a program of the Department of the Interior for development of the Missouri River basin. The first year's work was published in the U. S. Geological Survey Oil and Gas Map series (Van Houten, 1950) . Results obtained during the following years are summarized in U. S. Geological Survey Oil and Gas Map OM 140 (Van Houten, 1954) and in a more comprehensive report in preparation by the writer. This paper, which supplements the other reports, comprises a detailed description of nonmarine volcanicrich middle and upper Eocene rocks exposed in the Canyon Creek reentrant in the Beaver Divide escarpment. Most of the Tertiary rocks of the Beaver Divide area contain some volcanic debris, but the middle and upper Eocene rocks at the eastern end of the divide are exceptionally rich in volcanic material, for they are within 8 miles of their source in the Rattlesnake Hills volcanic field. Data concerning then* correlation, thickness, stratigraphic sequence, sedimentary structures, composition, and relationships to enclosing rock units, provide pertinent information about the sequence of middle and late Eocene events at the place of deposition and in the source area.
LOCATION AND TOPOGRAPHY
The middle and upper Eocene rocks described in this paper crop out in the Canyon Creek reentrant in the Beaver Divide escarpment in southeastern Fremont and southwestern Natrona Counties, Wyo., about 8 miles northwest of the Rattlesnake Hills volcanic field and less than 2 miles northwest of Black Mountain, the northernmost knob of the Granite Mountains ( fig. 1 ). The locality is about 60 miles west of Casper and 25 miles north of the Pathfinder Reservoir. The area can be reached by car on the unimproved road that leads 1 northwestward from Wyoming State Highway 220 in the vicinity of the reservoir. Along the southern margin of the Wind River Basin, Beaver Divide separates northward-flowing tributaries of the Wind River from the southward-flowing tributaries of the Sweetwater River. The crest of the divide rises from an elevation of 7,000 feet at its southwestern end to 7,600 feet on the west flank of the Rattlesnake Hills, 55 miles to the east. Beaver Divide also marks the boundary between two distinctive types of topography. To the north the Wind River Basin is etched out of nearly horizontal Tertiary rocks, whereas the Sweetwater Plateau, which lies to the south, is relatively flat and undissected. In the north-facing Beaver Divide escarpment that rises as much as 1,200 feet above the basin, an unusually complete section of Eocene to Miocene sedimentary rocks is exposed. These strata extend southward and overlap on older rocks of the Granite Mountains and the Rattlesnake Hills. In the Rattlesnake Hills area some 35 deeply eroded volcanoes (Carey, 1954b ) surmount a northern projection of the Granite Mountains and its flanking structure, the northwest-trending Rattlesnake Hills anticline.
PREVIOUS WORK
In 1913 and 1914 a field party directed by C. J. Hares, of the Geological Survey, mapped the Rattlesnake Hills region (Hares, 1946) as part of a geological examination of central Wyoming (Hares, 1917) . In 1944 J. D. Love collected the first fossil mammals recovered from the White River formation in the vicinity of Cameron Spring, and in 1950 lie discovered the first plant and mammalian fossils in the Tertiary deposits of the Canyon Creek area. Subsequently, J. F. Rachou * found larger collections which are the basis of present age assignments. B. D. Carey, Jr. (1954a , 1954b ) made a detailed study of the Rattlesnake Hills Tertiary volcanic field, and information supplied by him has been compiled on the Geologic Map of Wyoming (Love, Weitz, and Hose, 1952) .
FIELD WORK
During the summer of 1951 the Tertiary formations west of Rattlesnake Hills were mapped and studied with the able assistance of Colin C. McAneny. Stratigraphic sections (pi. 1) were measured by hand level, and elevations were established by aneroid barometer readings based on the triangulation stations of the Survey. The elevations and thicknesses of the sections were then adjusted to the U. S. Geological Survey topographic sheets, Gas Hills, Wyo., and Ervay Basin SW, Wyo. 
LABORATORY WORE
The mineral composition of selected sedimentary rocks and pebbles of volcanic rocks recorded in table 1 is based largely on a study of magnetic separates. Minerals in the very fine sand grade (0.06 to 0.12 mm) of crushed and seived samples were separated magnetically at a maximum current of 0.70 amperes. The very fine sand fraction of the sedimentary rocks consistently contains essentially the same accessory minerals as the coarser fractions and generally in greater abundance. Shards and volcanic biotite, however, are more abundant in the coarser sand grades of some samples. The mineral colors reported here are those seen under the petrographic microscope.
Feldspars in the nonmagnetic fraction of crushed chips of volcanic pebbles have been studied by immersion methods and checked in thin sections of some of the pebbles.
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STRATIGRAPHY GENERAL FEATURES
The Tertiary deposits in the Canyon Creek area comprise four distinct formations. Variegated rocks of the lower Eocene Wind River formation, characterized by lenticular beds of poorly sorted feldspathic mudstone, sandstone, and conglomerate, are extensively exposed in the Wind River Basin north of Beayer Divide. Conformably overlying the Wind River formation is an unnamed sequence of lightyellowish-gray to pale-olive middle and upper Eocene rocks at least 550 feet thick. In contrast to the lenticular deposits of the Wind River formation, the middle and upper Eocene rocks are more persistently bedded and contain abundant volcanic debris. This sequence is separated from the overlying White River formation of Oligocene age by a marked erosional unconformity. The light-gray to grayish-orange deposits of the White River formation generally are massive rather well-sorted tuflfaceous fine-grained sandstone arid mudstone with rare thin lenses of conglomerate composed chiefly of pre-Cambrian metamorphic rock. Because of the topographic relief at its base, the White River formation varies in thickness. The maximum thickness in this area is about 275 feet. Massive coarse arkosic conglomerate 50 to 100 feet thick forms a conspicuous cliff at the top of the Beaver Divide escarpment west of Canyon Creek. This coarse capping unit, which locally is separated from the White River formation by an erosional unconformity, is here considered to be the basal part of an unnamed formation that yields Miocene mammalian fossils south of Rattlesnake Hills.
The Sand-size pyroclastic debris in the Tertiary rocks is composed of three kinds of material: (1) crystals; (2) vitric fragments consisting of clear flat or keeled plates, or glass containing elongate bubbles and inclusions commonly giving the shard a "fibrous" appearance; and (3) lithic fragments of groundmass containing microlites. Crystals and lithic fragments are the more common pyroclastic materials in most of the volcanicrich deposits in the Canyon Creek area although beds of vitric tuff are present.
The composition of volcanic plagioclases present cannot be accurately identified by means of standard extinction or index of refraction curves. The orientation of the optical indicatrix of volcanic plagioclases differs from that of plutonic and metamorphic plagioclases on which standard extinction curves are based (Kohler, 1949; Reynolds, 1952) , and 2V and refractive indices of sodic plagioclases are lower in high-temperal oc a t i on of s ect i on A and t r i a n g u l a t i o hite band on upper slope in right bacl 
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ture than in low-temperature forms (Tuttle and Bo wen, 1950) . Because of these identification difficulties, the refractive indices of high-temperature plagioclases have been recorded in table 1 so that these data may be used for identification when appropriate curves for high-temperature plagioclases are available. The approximate compositions have been estimated, however, on the basis of information published by Tuttle and Bowen (1950, p. 574-577) . All the feldspars studied were cleavage fragments immersed in index liquids; no attempt was made to identify different generations of feldspar phenocrysts. Sanidine-anorthoclase was identified by its low refractive index and small optic angle. Measurements of 2V of some of the plagioclases on a universal stage reveals that they are high-temperature forms (that is, 2V of sodic plagioclase is 60° to 71°). Rather consistently, the plagioclases in pumice fragments and in tuff contain conspicuous inclusions-chiefly elongate microlites, bubbles, and dust-and are not zoned. In all analyzed pebbles of volcanic rock the refractive index of the hypocrystalline groundmass is lower than 1.540.
For hand-specimen identification the sanidineanorthoclase and albite-oligoclase rocks have been named sodic trachyte on the basis of abundant sodic plagioclase and a rarity of quartz. It should be noted that the name soda trachyte is commonly used for trachyte containing soda-rich mafic minerals. The oligoclase-andesine rocks-are called andesite.
Staining of thin sections with sodium cobalti-nitrite (Chayes, 1952) indicates the presence of considerable potash in the groundmass of both the sodic trachyte and andesite. Moreover, chemical analysis undoubtedly will reveal different proportions of the diagnostic minerals in these rocks, requiring their assignment to different, though closely related types (Stobbe, 1949 (Stobbe, , p. 1067 . On the basis of their normative mineral composition the rocks called sodic trachyte may actually be quartz latite or rhyodacite, and the andesite may be an alkalic trachyte or andesite, as suggested by B. D. Carey, Jr. (personal communication, 1953) .
WIND BIVEB FOBMATION (LOWEB EOCENE)
The upper part of the Wind River formation crops out in low knolls in the lowland north of the Canyon Creek reentrant. The deposit consists chiefly of soft lenticular limonite-stained micaceous arkose and arkosic pebble conglomerate that locally support scant evergreen vegetation. Interbedded with the 5-to 25-foot layers of coarse-grained rocks are thinner beds of soft light-greenish-gray and grayish-yellow-green to yellowish-gray and rarely reddish-brown biotite-rich sandy mudstone (table 1, sample 1). Small limonite-stained selenite fragments commonly lie on mudstone outcrops. Although the mudstone is very sticky when wet, suggesting that it may be bentonitic, no shards or other fragments of volcanic origin have been found in the rock in this area. About 6 miles west of Canyon Creek, however, hexagonal greenish-brown biotite, amber biotite, and a few shards and lithic fragments are present in upper beds of the Wind River formation.
Inliers of folded Paleozoic rock surrounded by deposits of the Wind River formation in sees. 22, 23, 26, T. 33 N., R. 89 W, and the unconformable relation between the Wind River formation and older rocks on the flanks of the Rattlesnake Hills anticline, clearly reveal that the Wind River formation accumulated after major deformation in this area during the Laramide Revolution.
Crumbly carbonaceous shale about 60 feet below the top of the Wind River formation in SWKNE^ sec. 27, T. 33 N., R. 89. W, yields poorly preserved leaves of the following species identified by R. W. Brown, of the Geological Survey (Rachou; 2 J. L. Weitz, personal communication, 1954) (Dorf, 1953 (Dorf, , p. 1413 . Because of the uncertainty about the stratigraphic range of these species, all the Wind River formation in this area is tentatively assigned an early Eocene age.
MIDDLE AND UPPER EOCENE BOCKS
Volcanic-rich sedimentary rocks between the lower Eocene Wind River and the Oligocene White River formations are assigned a middle and late Eocene age on the basis of titanothere remains found approximately 275 feet above the base of the formation (Rachou 3). Moreover, the beds in this stratigraphic interval have been traced almost continuously about 55 miles westward to Wagon Bed Spring and Green Cove where they yield middle Eocene and late Eocene mammalian fossils (Van Houten, 1950 , 1954 . The strata referred to as middle and upper Eocene rocks in this paper are being given a formation name by the writer in a report in preparation.
Observations indicating that the volcanic material in these sedimentary rocks was derived from the Rattlesnake Hills volcanic field are (1) middle and upper Eocene rocks at the eastern end of Beaver Divide thicken markedly in the vicinity of the Rattlesnake Hills, (2) the amount and coarseness of the volcanic debris present increases toward the volcanic field, and (3) the volcanic debris has the same composition as volcanic rocks in the Rattlesnake Hills area. Significantly, this composition differs from that of material derived from the Yellowstone-Absaroka field in equivalent middle and upper Eocene rocks in the western part of the Beaver Divide area (Van Houten, 1954) .
In the Rattlesnake Hills source area, the largest masses of volcanic rock, including Garfield Peak (elevation, 8,210 feet), Arthur Peak (elevation, 7,907 feet), and Devils Saddle (elevation, 7,672 feet), are composed predominantly of dacitic (quartz latite) rock, whereas numerous smaller ones consist of alkalic rock (Carey, 1954a (Carey, , 1954b (Stobbe, 1949 (Stobbe, , p. 1086 (Stobbe, -1089 .
From the base to the top of the formation, detritus derived from pre-Cambrian metamorphic rocks decreases whereas the volcanic debris increases in abundance. The volcanic material present is of two kinds. Most of it is detrital sediment eroded from the volcanic source area; a subordinate amount is of pyroclastic origin. Both types occur in many of the beds. In the lower half of the formation the volcanic pebbles are composed of sodic trachyte, and pyroclastic debris is rather common. Moreover, the only beds of vitric tuff in the middle and upper Eocene rocks occur here. In the upper half of the formation coarse detrital volcanic material predominates, and most of the volcanic pebbles, cobbles, and boulders are andesite. The relative abundance of volcanic minerals in the middle and upper Eocene rocks is summari ed in figure 2.
For convenience the middle and upper Eocene rocks are here subdivided into six conformable and arbitrarily delimited units, most of which thin to the west. Each has a rather distinctive lithology that reflects a significant stage in the history of the area. Inasmuch as section B (pi. 1) is the most complete and best exposed, it is described here in detail, beginning with unit 1 at the bottom.
Unit 1 is a tough ledge-forming light-greenish-gray mudstone 30 feet thick, containing a thin bed of felsic tuff. Unit 2, about 100 feet thick, consists of soft paleolive to greenish-yellow and yellowish-gray mudstone and arkosic sandstone with little volcanic debris. The uppermost bed in this unit is a ledge-forming arkose and conglomerate with volcanic minerals and pebbles of volcanic rock. Unit 3 comprises 90 feet of greenishyellow to yellowish-gray tuffaceous sandstone, sandy mudstone, and conglomerate with pebbles and cobbles of volcanic rock. Unit 4 is a 45-foot-thick light-gray biotitic lapilli tuff with cobbles of pumice and pumiceous tuff. Unit 5 consists of 130 feet of poorly sorted dark-yellowish-gray tuffaceous sandstone and volcanic conglomerate. Unit 6 is a very coarse-grained lightolive-gray to pale-olive volcanic conglomerate more than 140 feet thick.
UNIT 1
The basal 30 feet of middle and upper Eocene rocks, here designated unit 1, forms a persistent cliff and terrace at the base of the Beaver Divide escarpment (pi. 2, A). This ledge-forming unit is composed of tough light-greenish-gray to very pale olive mudstone that occurs in layers with slightly different color, hardness, and weathering habit. Some beds contain mud VOLCANIC-RICH MIDDLE AND UPPER EOCENE ROCKS, CENTRAL WYOMING pellets as much as an inch long. Throughout unit 1 there are scattered angular sand-sbe grains of quarts and feldspar and locally, rare partly altered shards and magnetite. Unlike any other deposit in the section, the rock contains numerous irregular cavities as much as a quarter of an inch long, which may have resulted from shrinkage of the mud during lithification. One of the softer beds is a tuff (table 1, sample 2) containing abundant unaltered felsic ash composed of hexagonal brown biotite, clear obsidian shards with needlelike inclusions, pale-brown platy shards, keeled shards, and fibrous shards with abundant elongate bubbles. Lithic fragments of groundmass with microlites are also common. Magnetite is extremely rare. The unique types of shards in unit 1 are also abundant in tuff in unit 3 in section D (pi. 1) and in unit 4 throughout the area (table 1, sample 12).
The fact that there are rare partly altered shards in the tough mudstone and abundant unaltered shards in the softer tuff strongly suggests that the harder layers containing small irregular cavities are composed in part of clay and silica produced by alteration of ash.
The cause of the marked difference in degree of alteration of the tuff and mudstone is not known.
UNIT 2
Approximately 100 feet of poorly exposed soft paleolive to greenish-yellow and yellowish-gray bio titic mudstone and arkose capped by a more resistant bed of sandstone and conglomerate is assigned to unit 2. In the vicinity of section D the unit thins to about 75 feet. Cobbles of metamorphic rock as much as 6 inches in diameter are scattered through the upper 20 feet of the sequence in section B, and, in equivalent beds in the vicinity of section A, small boulders of metamorphic rock are also present.
A persistent ledge-forming layer at the top of unit 2 consists of 3 to 5 feet of yellowish-gray crossbedded arkose and pebble and cobble conglomerate with a tuffaceous mudstone matrix and calcareous cement. Although most of the coarse-grained material is lightreddish-brown-stained pre-Cambrian gneissic rock, some of the pebbles are black mica and hornblende schists and, less commonly, white and bluish-gray sodic trachyte lava.
SHOBTEB CONTRIBUTIONS TO GENERAL GEOLOGY
As in the Wind River formation below, the minerals present throughout most of unit 2 (table 1, samples 3 to 5) were derived from pre-Cambrian metamorphic rocks. Similarly, much of the mudstone is sticky when wet and may be bentonitic. There is very little volcanic debris in the deposits below the capping layer at the site of section B, but in section D lithic fragments and shards, as well as hexagonal brown and amber biotite (table 1, sample 6) occur in a bed of yellowishgray bentonitic sandy claystone about 10 feet below the top of the unit.
Very dark hornblendes, sphene and apatite in the uppermost ledge-forming layer (table 1, sample 7) marks the lowest occurrence of these volcanic minerals in the section. The lowest occurrence of volcanic pebbles is also in the capping sandstone and conglomerate. All are pebbles of sodic trachyte lava (table 1, samples 7A, 7B; pi. 3, A) . In most of them the groundmass is glassy; in some it is pumiceous. This kind of volcanic pebble is present, though rare, throughout the overlying middle and upper Eocene deposits.
UNIT 3
Unit 3 consists of about 90 feet of soft, locally calcareous, very tuffaceous sandstone and sandy mudstone, some conglomerate which generally is coarser in the lower part of the unit, and a few beds of coarse-grained lapilli tuff. The mudstone layers are greenish yellow to pale olive and very bentonitic. The poorly sorted sandstone and conglomerate are yellowish gray and contain abundant shards and lithic fragments, volcanic minerals, rather soft pebbles and small cobbles of pumice and pumiceous tuff, and rare pebbles of sodic trachyte lava. Pebbles and cobbles of metamorphic rock are also present.
In the upper 15 feet several layers of sandstone well cemented with manganese oxide, form minor lightbrownish-gray ledges. Coarse-grained lapilli tuff and very tuffaceous arkosic conglomerate between these ledge-forming layers contain pebbles and small cobbles of gray sodic trachyte porphyry and vitrophyre with white feldspar phenocrysts. This is the lowest known occurrence of porphyry pebbles in the section. Locally, there is a 6-inch bed of greenish-yellow chert and silicified mudstone at the top of the unit.
In section D (pi. 1), where unit 3 is 55 feet thick and consists mainly of bentonitic sandy mudstone, two tuff beds are present in the upper half of the unit. The lower bed is a green-brown biotite tuff with abundant lithic fragments and keeled and fibrous shards. The upper tuff contains green-brown hornblende and biotite as well as abundant keeled and fibrous shards.
Northeast of section B, irregular slabs, blocks, and subrounded boulders of gneissic rock as much as 12 feet long are distributed sporadically through the lower 25 feet of unit 3 (pi. 2, B). The outcrops of this unusual deposit of giant boulders are about 5 miles west of the crest of Rattlesnake Hills anticline, and they extend at least one-half mile to the northeast of section A (pi. 1). Southwestward, toward section B, the boulder conglomerate grades laterally into a cobble conglomerate. Farther west, in the vicinity of section D, the lower 8 feet of unit 3 is predominantly sandstone and mudstone with scattered pebbles of metamorphic rock. The regional distribution of the giant boulder deposit cannot be determined from the outcrops.
The great size, angularity, and limited vertical distribution of the boulders suggest that they were derived from a prominent scarp, such as faulting might produce, rather than from a broadly arched area, and that they were deposited in a brief interval during Eocene aggradation. These gneissic boulders could not have come from Black Mountain, only 2 miles to the southeast, for it is mainly black schist. They probably were derived, instead, from intricately faulted gneissic rocks in the Rattlesnake Hills more than 5 miles east and southeast of section A. This inference agrees with the general conclusion that most of the sediments in the middle and upper Eocene sequence were eroded from the Rattlesnake Hills area and requires that the blocks were transported more than 5 miles on a gradient estimated to have been from 75 to 120 feet per mile. That this is an adequate gradient is indicated by a highlevel deposit of giant boulders, derived from the Laramie Range, that were transported at least 18 miles on a gradient of not more than 75 feet per mile. Bretz and Horberg (1952) suggest that these boulders were moved by flash floods. Mudflows, which commonly transport giant blocks and boulders (Twenhofel, 1932, p. 92-103) , can also move on very low gradients. A mudflow which travelled approximately 15 miles (Sharp and Nobles, 1953 ) moved on a gradient as low as 75 feet per mile (less than 1°) at its outer end, in contrast to a slope of 24° to 32° in the source area and of 9° in the upper part of the course.
Both nonvolcanic and volcanic minerals are present in sedimentary rocks of unit 3 (table 1, samples 8 to 10). Blue-green hornblende is more abundant here than in any other unit and, like that in the uppermost bed in unit 2, is rather distinctive. It generally has pale-bluish-green to yellowish-green pleochroism, and the grains are clear and smooth because they have poorly developed cleavage. Similar hornblende is common in samples of schist from the Rattlesnake Hills but is rare in samples of gneiss, indicating that outcrops of hornblende schist supplied relatively more sand-size detritus during deposition of the upper part of unit 2 and unit 3 than at any other time in the Tertiary history of the Canyon Creek area.
The lower beds of unit 3 contain the same volcanic minerals found in the uppermost strata of unit 2 (table 1, sample 8). In addition to these minerals, deposits in the upper half of unit 3 contain more magnetite and the lowest occurring augite in the section (table 1, sample 9). Moreover, some medium-green clinopyroxene occurs in the uppermost beds (table 1, sample 10). Significantly, magnetite and pyroxene persist through most of the overlying middle and upper Eocene rocks.
Some pumice pebbles and pebbles of pumiceous tuff (table 1, sample 10B) as well as a few porphyry and vitrophyre pebbles in the upper 15 feet of the unit have the same mafic minerals as the sodic trachyte pebbles in unit 3 and the uppermost bed of unit 2. Other pumice pebbles (table 1, sample 9A) and porphyry pebbles (table 1, sample 10A) from the uppermost part of unit 3 are the lowest occurring fragments of pyroxenebearing volcanic rock.
UNIT
This is one of the most uniform stratigraphic units in the middle and upper Eocene sequence, and comprises 45 feet of light-gray to pale-yellowish-gray calcareous coarse-grained lapilli tuff and fine-grained vitric tuff, with a few layers and lenses of conglomerate containing both volcanic and metamorphic detritus. These rocks form a conspicuous scarp between the slopes of units 3 and 5. Most of the beds in unit 4 are 1 to 2 feet thick. Locally, some are only a few inches thick, and minor channeling is common. Throughout the tuff there are abundant pebbles and cobbles of pumice and pumiceous tuff, as well as some pebbles of sodic trachyte lava. About a quarter of a mile north of section B a conglomerate lens 50 feet wide and 8 feet thick consists of very poorly sorted detritus composed largely of abundant angular fragments of porphyry and rounder pieces of pumice as much as 2 feet in diameter and some pre-Canibrian metamorphic debris.
Westward, in the vicinity of section D, unit 4 is 25 feet thick and contains considerable greenish-yellow tuffaceous muds tone like that in unit 3.
Although fine-grained vitric tuff in unit 4 (table 1, sample 12) is composed of felsic shards like those in the tuffs in units 1 and 3, the lapilli tuff (table 1, sample 11) contains the light-and dark-green pyroxenes characteristic of the deposits of units 5 and 6. All the pebbles examined in unit 4 are sodic trachyte, but few contain the same mafic minerals as the common type of sodic trachyte pebble in unit 3 and the uppermost bed of unit 2. Instead, the sodic trachyte pumice and pumiceous tuff pebbles in unit 4 (table 1, sample 11 A; pi. 3, B) have pyroxene minerals much like those in andesite pebbles in units 5 and 6. The predominant hornblende, however, is a rather distinctive very dark green variety.
UNIT 5
Approximately 130 feet of light-olive-gray to paleolive and yellowish-gray poorly sorted bentonitic tuffaceous mudstone, sandstone, and conglomerate constitutes unit 5. Calcareous cement is common, especially in the coarser grained deposits. Equivalent beds are only 75 feet thick in section D (pi. 1).
Throughout unit 5 the conglomerate, which commonly is in lenticular channel-fill deposits, consists of pebbles and cobbles of both pre-Cambrian metamorphic rock and Tertiary volcanic rock. Most of the coarsest material is metamorphic rock. In contrast to the conglomerates in lower units, however, those in unit 5 contain abundant volcanic debris which is composed predominantly of brown-weathering medium-gray andesine andesite porphyry with conspicuous white feldspar phenocrysts. There are also rare pebbles and cobbles of light-gray pumice and reddish-brown aphanitic andesite.
A primitive titanothere, Eometarhinus ervayensis (Univ. Wyo. 928; Rachou 4), was found about 9 feet above the base of unit 5 in soft poorly sorted sandstone and small pebble conglomerate. According to Rachou, this species is structurally intermediate between the middle and the late Eocene species of the genus.
The middle part of unit 5 is a crumbly tuffaceous sandstone and mudstone about 55 feet thick, which contains abundant chips of pinkish-gray bentonite and white pumice fragments as much as a quarter of an inch long. At the top of the unit there are irregular patches of yellowish-gray chert and silicified mudstone several inches thick.
Throughout unit 5 the sandstone matrix contains abundant volcanic minerals and rare nonvolcanic ones (table 1, sample 13). Magnetite, pale-green augite, and medium-green clinopyroxene are more abundant here than in any of the underlying units, and oxyhornblende, though rare, is consistently present. The medium-green clinopyroxene commonly is darker than it is in lower units.
In contrast to the volcanic pebbles in underlying units, most of those in unit 5 are andesiiie andesite; a few are sodic trachyte. Moreover, the most common rock type is andesite porphyry (table 1, sample 14B) characterized by very dark brown and green-brown hornblendes like those in the sodic trachyte porphyry pebbles in the upper 15 feet of unit 3 (table 1, sample 10A). The rare pebbles of andesite pumice in unit 5 (table 1, sample 14A) have a similar mafic mineral composition.
UJN1T 6
East of Canyon Creek unit 6 forms the prominent cliff at the top of Beaver Divide and consists of as much as 140 feet of very coarse grained light-olive-gray to pale-olive conglomerate (pl.2, C, D) which locally lies on an erosional surface cut on unit 5. At the site of section B (pi. 1) unit 6 is rather firmly indurated, but eastward and westward along the divide it is commonly unconsolidated. Unlike the coarse deposits of underlying units which contain much fine-grained matrix, the coarser grained beds of unit 6 are composed largely of pebbles, cobbles, and boulders with only a minor amount of mudstone and sandstone. About twothirds of the coarse debris consists of volcanic rock, predominantly a brown-weathering medium-gray andesite porphyry with conspicuous white feldspar phenocrysts. Kare pebbles of aphanitic andesite, sodic trachyte porphyry, and pumice are also present. The other third of the coarse debris is pre-Cambrian metamorphic rock. Although most of the boulders are less than 3 feet in diameter, some are as much as 5 feet long. Many of the boulders are rather well rounded; some are quite angular, however. Distinct bedding occurs only in the finer grained beds of pebble conglomerate. At the site of section B a 30-foot lens of crumbly tuffaceous poorly sorted mudstone and sandstone containing abundant crystal tuff is present in the lower half of the unit.
Southeastward, deposits of unit 6 extend beyond underlying Tertiary rocks and overlap on pre-Cambrian rocks of Black Mountain.
Lateral variations in the composition and texture of conglomerate in unit 6 are recorded in table 2. These data reveal a rather marked progressive change in the proportion of rock types, the common size and roundness of fragments, and the texture and bedding. Some of the very coarse angular and unsorted detritus as I much as 6 miles west of Rattlesnake Hills volcanic field may have been transported by mudflows associated with volcanic activity. Such mudflows are masses of water-soaked volcanic debris that slide rather rapidly on a relatively steep initial gradient. The smaller rounder better sorted detritus more than 8 miles west of the source area undoubtedly was transported by streams.
Comparison of the large pebble fraction (16 to 64 mm) of samples of unit 6 conglomerate ( fig. 3) shows that roundness of very large pebbles (32 to 64 mm) increases markedly between 6 and 8 miles from the source area, instead of increasing uniformly over the 15-mile course. This observation accords with Krumbein's conclusion (1940, p. 670 ) based on a study of flood gravel, that "pebble rounding is a rapidly increasing function at the beginning of the process and becomes progressively slower as the distance increases." Very large pebbles are relatively rare 15 miles from the volcanic field and at this distance large pebbles (16 to 32 mm) have become rounded, whereas nearer the source they are more angular.
Throughout unit 6 the fine-grained sand fraction contains a volcanic-rich mineral assemblage (table 1, sample 15) like that of unit 5 (table 1, sample 13).
Although the principal volcanic rock type, as ia unit 5, is an andesine andesite porphyry, the andesite pebbles in unit 6 contain more varied suites of minerals than do the pebbles in any of the underlying units (table 1, 
WHITE RIVER FORMATION (OUGOCENE)
It is not the purpose of this paper to present a detailed description of the post-Eocene rocks in the Canyon Creek area. Nevertheless, some information about the White River formation is pertinent to an understanding of the middle and upper Eocene rocks because it, too, contains considerable volcanic debris, and also because it was deposited under a different set of environmental conditions. The White River formation in this area is of Chadronian (earlv Oligocene) age (Rachou; 5 see also pl. D. 6 Rachou, J. F., 1951, op. cited. Unlike the middle and upper Eocene rocks which lie conformably on the Wind River formation, the White River formation rests on an erosional unconformity cut at least 250 feet into the middle and upper Eocene rocks in this area. Four to six miles farther west along Beaver Divide this unconformity is cut through the entire middle and upper Eocene sequence and about 100 feet into the Wind River formation. Here the White River formation is about 450 to 500 feet thick.
In further contrast to the unnamed middle and upper Eocene formation, which contains considerable coarse debris and consists of several distinctive and persistent subdivisions, the White River formation comprises a maximum of about 275 feet of massive generally wellsorted fine-grained sedimentary rocks with only a subordinate amount of conglomerate. The lowest 50 feet of the formation, preserved between sections C and D (pi. 1.) is predominantly light-gray calcareous biotitic vitric tuff (table 1, sample 16) and very tuffaceous mudstone. The upper part of the formation consists chiefly of grayish-orange to yellowish-gray sandy mudstone with some layers of light-gray calcareous vitric tuff and rare lenses of conglomerate.
Most of the conglomerate lenses in the White River formation are composed of abundant somewhat angular pre-Cambrian rock fragments and rounder pebbles and cobbles of andesite porphyry (table 1, sample 16A) like those in the upper part of the middle and upper Eocene rocks. The andesite porphyry pebbles and cobbles are most numerous in the vicinity of section C where the upper part of the White River formation rests unconformably on middle and upper Eocene strata.
In some of the conglomerate lenses in the White River formation rather soft rounded very light gray volcanic pebbles and small cobbles are common. Although most of these light-gray pebbles are porphyritic sodic trachyte lava (table 1, samples 16B, 16C), some are coarse-grained tuff of similar composition. The feldspar present is like that in pebbles in the lower half of the middle and upper Eocene rocks, but unlike these pebbles the soft porous light-gray pebbles in the White River formation contain large sanidine-anorthoclase phenocrysts.
The composition and field occurrence of the coarse volcanic detritus in the White River formation suggest that the detritus was derived from middle and upper Eocene volcanic rocks. Most of the andesite porphyry pebbles and cobbles may have been reworked from the underlying volcanic conglomerate, although some may have been eroded directly from the Rattlesnake Hills area. Most of the soft very light gray sodic trachyte porphyry pebbles, on the contrary, probably were derived directly from middle and upper Eocene irruptive rock exposed in. the volcanic field. Reworking of the underlying volcanic conglomerate in the Canyon Creek area presumably would have destroyed the rare pebbles of softer sodic trachyte, thus producing a conglomerate composed chiefly of the tougher types of volcanic rock.
Although the abundance of uncontaminated tuff in the White River formation suggests that volcanoes may have been active in the Rattlesnake Hills field during Oligocene time, present data provide no good evidence that the tuff was derived locally.
Rachou 6 reports the following Chadronian (early Oligocene) mammals from the lower part of the White
